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(54) UNINTERRUPTIBLE POWER SUPPLY DEVICE AND METHOD FOR DISCRIMINATING DETERIORATION OF BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an uninterruptible power supply 
device which can easily discriminates deterioration of a battery, even 
when the discharging rate of the battery is high. 

SOLUTION: An uninterruptible power supply device is provided with a 
power converter 32, which supplies a direct current to a load device 20, a 
battery 34 which is connected in parallel with the output terminal of the 
supply device, is trickle charged when the converter 32 is operated, and 
supplies a prescribed direct current to the load device 20 when the 
converter 32 is not operated, and a control section 35 which controls the 
output voltage of the converter 32, as well as measures the output 
current of the converter 32, A control section 35 discriminates 
deterioration of the battery 34 based on the time required, until the output 
current of the converter 32 becomes a prescribed value or higher, after 
lowering the output voltage of the converter 32 to a value which is higher 
than the normal operating voltage of the load device 20, but lower than the 
open voltage of the battery 34. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Glaim(s)] 

[Claim 1] While connecting with juxtaposition at said output terminal with the power feed zone which supplies a direct 
current to the load section While floating charge of the time of said power feed zone actuation is carried out and 
controlling the battery which supplies a predetermined direct current to said load section, and the output voltage of said 
power feed zone at the time of said power feed zone un-operating It has the control section which measures the output 
current. Said control section It is more than the electrical potential difference to which said load section carries out 
normal actuation of the output voltage of said power feed zone. And the feeder system characterized by judging 
degradation of said battery based on elapsed time until it makes it fall to a low electrical potential difference and the 
output current of said power feed zone consists of open circuit voltage of said battery beyond a predetermined value 
non-cut [ the electric current ] off 

[Claim 2] While connecting with juxtaposition at the output terminal of the power feed zone which supplies a direct 
current to the load section In the battery degradation judging approach of judging degradation of the battery by which 
floating charge of the time of said power feed zone actuation is carried out, and a predetermined direct current is 
supplied to said load section at the time of said power feed zone un-operating In the voltage drop process which is more 
than the electrical potential difference to which said load section carries out normal actuation of the output voltage of 
said power feed zone, and is reduced to an electrical potential difference lower than the open circuit voltage of said 
battery, and makes said battery a discharge condition, and this voltage drop process The battery degradation judging 
approach characterized by providing the degradation judging process of judging degradation of said battery based on tiie 
current value from said power feed zone to said load section. 

[Claim 3] Said degradation judging process is the battery degradation judging approach according to claim 2 
characterized by judging based on elapsed time until said current value becomes beyond a predetermined value. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to what can judge especially degradation of a battery about the feeder 
system supplied without stopping a direct current by having a battery non-cut [ the electric current ] off. Moreover, it is 
related with the battery degradation judging approach forjudging degradation of the battery connected to the power feed 
zone which outputs a direct current. 
[0002] 

[Description of the Prior Art] The block diagram showing an example of the feeder system 10 (a) of drawing 3 and 
whose (b) are examples of the conventional non-cut [ the electric current ] off electric supply system non-cut [ the 
electric current ] off, the graph which shows the battery terminal voltage in the battery degradation judging approach of 
the former [ drawin g 4 ], and drawing 5 are graphs which show the discharge property of a battery. 
[0003] It connected with the output terminal of the power source 1 1 of an altemating current or a direct current, and this 
power source 1 1, and the feeder system 10 non-cut [ the electric current ] off is equipped with the power converter 12 
which outputs a predetermined electrical potential difference. The power converter 12 is equipped with the external 
output terminals 13a and 13b connected to the load equipments 20, such as communication equipment and a computer. 
Moreover, the battery 14 is connected to the extemal output terminals 13a and 13b of a power converter 12. 
Furthermore, 15 in drawing 3 shows the control section which measures battery terminal voltage while controlling the 
output voltage of a power converter 12. 

[0004] Thus, as shown in (a) of drawing 3 , while the constituted feeder system 10 non-cut [ the electric current ] off 
usually changes the power from a power source 1 1 in a power converter 12 and supplies it to load equipment 20, 
floating charge of it is carried out to the battery 14. 

[0005] In addition, when supply of the power from a power source 1 1 stops by a certain cause, power is supplied to load 
equipment 20 because a battery 14 discharges, and load equipment 20 can receive supply of power continuously. 
[0006] On the other hand, when degradation of a battery 14 was progressing and the electric current is cut off, tihe 
predetermined engine performance is not demonstrated but the problem that supply of the power of load equipment 20 
stops occurs. For this reason, it is necessary to judge degradation of a battery 14 periodically. 
[0007] Degradation of a battery 14 is judged as follows. In addition, drawin g 4 is a graph which shows change of the 
battery terminal voltage at the time of judging degradation of a battery 14. In addition, the inside VF of drawing 4 is the 
electrical potential difference at the time of the usual actuation, i.e., a floating charge electrical potential difference, 
(power-converter stationary output programmed voltage), and is VA. It is a programmed voltage at the time of the 
minimum electrical potential difference on which load equipment 20 can maintain normal actuation, i.e., power- 
converter loss of power, and VE. Discharge final voltage (the load equipment permission minimum input voltage) and 
deltaV are electrical-potential-difference measurement errors. 

[0008] a control section 15 - the output voltage of a power converter 12 - the time of power-converter loss of power — 
programmed voltage VA up to - as it is made to fall and is shown in (b) of drawing 3 , a battery 14 is made into a 
discharge condition and the terminal voltage of a battery 14 is measured, at this time, it is shown in [ Q ] drawing 4 - as 
- battery terminal voltage - detection electrical potential difference VO up to ~ when it falls, it is judged that it has 
deteriorated, in addition, it is shown in the two-dot chain line R in drawing 4 - as - detection electrical potential 
difference VO up to - when it does not fall, it is judged that it has not deteriorated. 
[0009] 

[Problem(s) to be Solved by the Invention] There were the following problems by the degradation judging approach of a 
battery which was mentioned above. Namely, when the battery 14 has deteriorated, battery terminal voltage falls to a 
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programmed voltage VA at the time of loss of power, and a power converter is a programmed voltage VA at the time of 
loss of power. Power will be supplied to load equipment 20. For this reason, battery terminal voltage is a programmed 
voltage VA at the time of loss of power. It does not fall. Therefore, detection electrical potential difference VO It is a 
programmed voltage VA at the time of the loss of power of a power converter. It is considering as a high electrical- 
potential-difference value more than electrical-potential-difiference measurement error deltaV, and the fall of battery 
terminal voltage is detected certainly. 

[0010] However, a battery has the property that battery terminal voltage becomes low, from the early stages of 
discharge, when a discharge rate becomes high, as shown in drawing 4 . In addition, battery rated capacity is shown by 
the inside C of drawing 4 , and several characters each of O.IC, 0.1 6C, 0.23C, and 0.6C are the discharge rate of a 
battery. 

[001 1] Detection electrical potential difference VO It is a programmed voltage VA at the time of the loss of power of a 
pQwer converter. Since it is a high electrical-potential-difference value, when a discharge rate is high, battery terminal 
voltage is the detection electrical potential difference VO immediately after battery 14 discharge starting. It is a 
programmed voltage VA at the time of the power-converter loss of power which is the following. There was a case 
where it fell to near. For this reason, battery terminal voltage is the detection electrical potential difference VO, It did not 
become but there was a problem that degradation of a battery 14 could not be judged. 

[0012] Then, even if this invention is the case that the discharge rate of a battery is high, it aims at offering the 
degradation judging approach of of the feeder system non-cut [ the electric current ] off and battery which can judge 
degradation of a battery easily. 
[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem and to attain the purpose, 
invention indicated by claim 1 While connecting with juxtaposition at said output terminal with the power feed zone 
which supplies a direct current to the load section While floating charge of the time of said power feed zone actuation is 
carried out and controlling the battery which supplies a predetermined direct current to said load section, and the output 
voltage of said power feed zone at the time of said power feed zone xm-operating It has the control section which 
measures the output current. Said control section Are more than the electrical potential difference to which said load 
section carries out normal actuation of the output voltage of said power feed zone, and it is made to fall to an electrical 
potential difference lower than the open circuit voltage of said battery, and degradation of said battery was judged based 
on elapsed time until the output current of said power feed zone becomes beyond a predetermined value. 
[0014] While connecting with juxtaposition at the output terminal of the power feed zone which supplies a direct current 
to the load section, invention indicated by claim 2 In the battery degradation judging approach of judging degradation of 
the battery by which floating charge of the time of said power feed zone actuation is carried out, and a predetermined 
direct current is supplied to said load section at the time of said power feed zone un-operating In the voltage drop 
process which is more than the electrical potential difference to which said load section carries out normal actuation of 
the output voltage of said power feed zone, and is reduced to an electrical potential difference lower than the open 
circuit voltage of said battery, and makes said battery a discharge condition, and this voltage drop process The 
degradation judging process of judging degradation of said battery based on the current value from said power feed zone 
to said load section was provided. 

[0015] Invention indicated by claim 3 was made to judge based on elapsed time xmtil, as for said degradation judging 
process, said current value becomes beyond a predetermined value. As a result of providing the above-mentioned 
means, the following operations arise. That is, a control section is more than an electrical potential difference to which 
the load section carries out normal actuation of the output voltage of a power feed zone, and is making it fall to an 
electrical potential difference lower than the open circuit voltage of a battery, and makes a battery discharge in invention 
indicated by claim 1. If a battery discharges and an electrical potential difference falls, since the electric power supply 
from a power feed zone will be resxraied, degradation of a battery can be judged by detecting this. 
[0016] It is more than the electrical potential difference to which the load section carries out normal actuation of the 
output voltage of a power feed zone, and a battery is made to discharge by invention indicated by claim 2 by making it 
fall to an electrical potential difference lower than the open circuit voltage of a battery. If a battery discharges and an 
electrical potential difference falls, since the electric power supply from a power feed zone will be resimied, degradation 
of a battery can be judged by detecting this. 

[0017] In invention indicated by claim 3, since it was made to judge based on elapsed time until a current value 

becomes beyond a predetermined value, degradation of a battery can be judged easily. 

[0018] 

[Embodiment of the Invention] (a) of drawing 1 and (b) are drawings showing the feeder system 30 with which the 
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battery degradation judging approach concerning the gestalt of 1 operation of this invention is applied non-cut [ the 
electric current ] off, and drawin g 2 is a graph which shows change of the battery terminal voltage at the time of judging 
degradation of a battery 34, the output current of a battery 34, and the output current of a power converter 32. In 
addition, the same sign is given to dr awin g 3 mentioned above in these drawings, and the same functional division as 4, 
and the detailed explanation is omitted. 

[0019] It connected with the output terminal of the power source 31 of an alternating current or a direct current, and this 
power source 3 1 , and the feeder system 30 non-cut [ the electric current ] off is equipped with the power converter 32 
which outputs a predetermined electrical potential difference. The power converter 32 is equipped with the external 
output terminals 33a and 33b connected to the load equipments 20, such as commxmication equipment and a computer. 
Moreover, the battery 34 is connected to the external output terminals 33a and 33b of a power converter 32. 
Furthermore, while controlling the output voltage, the control section 35 which measures the output current is connected 
to .the power converter 32. 

[0020] Thus, at the time of stationary actuation, as the constituted feeder system 30 non-cut [ the electric current ] off is 
shown in (a) of drawing 1 , floating charge of the battery 34 is carried out while changing the power from a power 
source Sl in a power converter 32 and supplying load equipment 20. In addition, the output voltage of a power 
converter 32 is the floating charge electrical potential difference VF always fixed even when the input voltage and 
output voltage of a power source 31 are changed. It has the stabilization flmction which can be outputted. 
[0021] When the electric supply from a power source 31 is continuing beyond fixed time amoxmt (usually 24 hours or 
more) in such the condition, since a battery 34 is in a fiiU charge condition, the floating charge currents to a battery 34 
are few, and most currents which a power converter 32 outputs as shown in (a) of drawing 1 are suppUed to load 
equipment 20 as the load current. 

[0022] Moreover, as shown in (b) of drawing 1 , when supply of the power from a power source 3 1 stops by a certain 
cause, power is supplied to load equipment 20 because a battery 34 discharges, and load equipment 20 can receive 
supply of power continuously. 

[0023] Degradation of a battery 34 is judged as follows. In addition, inside VF of (a) of drawing 2 It is the electrical 
potential difference at the time of the usual actuation, i.e., a floating charge electrical potential difference, (power- 
converter stationary output programmed voltage), and is VA. It is a programmed voltage at the time of the minimum 
electrical potential difference on which load equipment 20 can maintain normal actuation, i.e., power-converter loss of 
power, and VE. It is discharge final voltage (the load equipment permission minimum input voltage). Moreover, (b) of 
drawing 2 is the output current of a battery 34, and a graph with which (c) of drawing 2 shows change of the output 
current of a power converter 32. 

[0024] the output voltage of a power converter 32 ~ the time of power-converter loss of power — programmed voltage 
VA up to - it is made to fall, a battery 34 is made into a discharge condition, and the terminal voltage of a battery 34 is 
measured, if the battery 34 has deteriorated in connection with this - fixed time amount after the time of loss of 
power - programmed voltage VA up to ~ battery terminal voltage falls. Supply of the power from the power converter 
32 to load equipment 20 is resumed. 

[0025] If the output current of a battery 34 declines as shown in (b) of drawing 2 , and (c), a current will be suppUed to 
load equipment 20 from a power converter 32. The output current from this power converter 32 is detected by flie 
control section 35. a control section 35 - the output voltage of a power converter 32 - the time of power-converter loss 
of power - programmed voltage VA up to - the time amoimt t after making it fall until the output current is detected 
was measured, and in being below the time amount as which this time amount t was determined beforehand, the battery 
34 has deteriorated ~ it judges. 

[0026] As mentioned above, even if it is the case that the discharge rate of a battery 34 is high, in the feeder system 30 
concerning the gestalt of this operation non-cut [ the electric current ] off, it is detecting the output current of a power 
converter 32, and degradation of a battery 34 can be judged easily. 

[0027] In addition, you may make it detect the existence of the output current of a power converter 32, and may make it 
detect the magnitude of the output current in a control section 35. In addition, as for this invention, it is needless to say 
for deformation implementation to be variously possible in the range which is not limited to the gestalt of operation and 
does not deviate from the sxmmiary of this invention. 
[0028] 

[Effect of the Invention] According to invention indicated by claim 1, a control section is more than an electrical 
potential difference to which the load section carries out normal actuation of the output voltage of a power feed zone, 
and is making it fall to an electrical potential difference lower than the open circuit voltage of a battery, and makes a 
battery discharge. If a battery discharges and an electrical potential difference falls, since the electric power supply from 
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a power feed zone will be resumed, degradation of a battery can be judged by detecting this. 

[0029] According to invention indicated by claim 2, it is more than the electrical potential difference to which the load 
section carries out normal actuation of the output voltage of a power feed zone, and a battery is made to discharge by 
making it fall to an electrical potential difference lower than the open circuit voltage of a battery. If a battery discharges 
and an electrical potential difference falls, since the electric power supply from a power feed zone will be resumed, 
degradation of a battery can be judged by detecting this. 

[0030] Since it was made to judge based on elapsed time until a current value becomes beyond a predetermined value 
according to invention indicated by claim 3, degradation of a battery can be judged easily. 

Ill I, _ ' ■ , 

[Translation done.] 
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* NOTICES * 

Japan Patent 0££lce is not responsible £or any 
damages caused by the use o£ this translation. 

I'.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 1] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 



3/23/2004 



31 



35~{ 



IT 



. L 



/33a 









X 


34 




tJ 






33/ 


1 — 



20 



tb) 



6 ~3I 



[Drawing 2] 
(a) 
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[D rawing 3] 
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[Translation done.] 
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